Objective: Previous research has demonstrated that psychiatric disorders are common among people who abuse alcohol and drugs, but few studies have examined the relationship of psychiatric disorders to drug treatment outcome. The authors conducted such an examination.
Among people in treatment for substance use disorders, there are unusually high rates of other coexisting psychiatric disorders (1). Moreover, comorbid psychiatric symptoms complicate treatment of illicit drug use disorders and are associated with higher rates of relapse following completion of substance use treatment programs (2) . Because of these complications, understanding the extent and natural history of dual diagnosis, including possible differences in treatment outcomes based on the coexistence of particular psychiatric disorders, is important. Investigations need to include a focus on variations in rates of drug relapse based on the nature of specific comorbid psychiatric disorders.
Previous studies have emphasized the importance of simultaneously examining different psychiatric disorders, including personality disorders, to predict treatment outcomes of subjects participating in substance use treatment programs (3) . Finding clear correlations between specific comorbid psychiatric disorders and an altered risk of relapse for those in substance use treatment would have important implications for predicting treatment outcomes and, possibly, for reducing the risk of relapse by appropriately treating the comorbid psychiatric disorder.
We examined comorbid psychiatric disorders in a group of drug-dependent subjects newly admitted to treatment in order to examine the role of psychiatric disorders in predicting drug dependence treatment outcomes. This study addresses the following questions: 1) Does the presence of specific other psychiatric disorders among drugdependent subjects influence 1-year treatment outcomes? 2) Does the relationship of comorbid psychiatric disorders to outcome differ for drug-dependent men and women? 3) Are antisocial personality disorder and depression independent predictors of outcomes among drug-dependent men and women? The role of other psychiatric disorders in predicting drug dependence treatment outcomes is the focus of this paper.
Method

Subjects
Data for this study come from the Substance Abuse and Risk of AIDS Study, a longitudinal study funded by the National Institute on Drug Abuse (NIDA) of substance abusers who were recently admitted to drug treatment facilities in St. Louis. Complete details about study methods are given elsewhere (4) . In brief, these facilities were representative of the treatment populations most at risk for HIV in the St. Louis area and included a variety of treatment modalities: both public outpatient methadone clinics in the area, two drug-free outpatient programs, two drug-free inpatient programs, an outpatient program for drug-abusing prostitutes, and a residential recovery shelter for women.
In general, subjects were selected randomly from lists of newly admitted patients. Injection drug users were oversampled at one site because one study focus was HIV risk behaviors and injectors were of particular interest. The total number of subjects drawn from the total of 524 eligible patients was 512, for a completion rate of 98%. The subjects of focus for the current study, drawn from the group of 512 patients, were 425 individuals with dependence on at least one illicit substance at baseline; 401 of
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Instruments and Interviewing
Because this study obtained subjects from lists of individuals admitted to treatment, the study group can best be considered a clinical epidemiological sample. The investigators were not affiliated with any of the treatment programs and used them as recruitment sites. Therefore, it was impractical to use clinical instruments for assessment. To help assure the validity of responses to the nonclinical psychiatric interview, all subjects were free of noticeable intoxication at the time of evaluation and had been in treatment for at least 2 weeks, so that potential confounds resulting from transient, withdrawal-associated symptoms were not likely to be included. This time lag is based on research suggesting that detoxification is a highly unstable period in which to conduct psychiatric diagnostic interviews because many psychiatric symptoms will improve spontaneously with abstinence (5-7).
All subjects were interviewed face-to-face by researchers using the National Institute of Mental Health Diagnostic Interview Schedule, version III-R (DIS) (8) and the NIDA Risk Behavior Assessment (9) . The DIS has been used extensively in psychiatric epidemiological studies and can be administered with adequate reliability by nonclinicians (10) . In a study of a closely related instrument, the reliability and validity of subjects' self-reported date of onset of symptoms were high (11) . Although there have been concerns about the validity of the DIS in diagnosing clinical psychiatric disorders (12) (13) (14) , a study comparing the DIS and the Structured Clinical Interview for DSM-III-R among subjects with cooccurring substance and nonsubstance psychiatric disorders, reliability of the DIS was adequate for many disorders (15) . Furthermore, reliability and validity of DIS diagnoses have been shown to be fair to good for most disorders among drug abusers (16, 17) .
In all cases, written informed consent was obtained before administration of any research instruments.
Study Variables
Diagnostic algorithms written and checked by the authors of the DIS were used to compute lifetime prevalence rates of the DSM-III-R disorders. The DIS was used to assess for drug dependence, alcohol dependence, and the following comorbid disorders: panic, phobia, generalized anxiety disorder, major depression, dysthymia, mania, antisocial personality disorder, schizophrenia, obsessive-compulsive disorder, anorexia, and bulimia. A variable called "any psychiatric disorder" was defined as the presence of any of the 11 comorbid conditions, and "number of disorders" was defined as the number of comorbid conditions (range=0-11).
Study outcomes observed were based on their presence or absence at 1-year follow-up. These outcomes were 1) number of different illicit drugs used at follow-up, 2) number of DSM-III-R illicit drug dependence criteria met at follow-up, and 3) number of illicit drugs for which full DSM-III-R dependence diagnostic criteria were met at follow-up. The definitions of gender were based on interviewer observation, and race/ethnicity was based on respondent self-report (subjects were read a list of racial and ethnic groups and were asked to pick the group with which they were most closely identified).
Statistics
SAS statistical programs (18) were used to analyze the data. Descriptive statistics include demographic characteristics and the proportion of subjects reporting particular DSM-III-R substance dependence disorders and psychiatric disorders at baseline. Where the rate of a comorbid psychiatric disorder was at least 10%, analyses were conducted to determine whether that disorder predicted a differential outcome at 1 year. The first set of analyses tested each comorbid psychiatric disorder separately by using the Wilcoxon test to assess for significant differences in number of illicit drugs used, number of illicit substance dependence criteria met (across all substances), and number of illicit substance dependence diagnoses. The Wilcoxon test was chosen because of the ordinal nature of the outcomes.
Following the univariate tests, we tested multivariate regression models using age, race, and the psychiatric disorder of interest as independent variables (19) . Dependent variables were the number of illicit drugs used, number of illicit substance dependence criteria endorsed (across all substances), and number of illicit substance dependence diagnoses at follow-up. Separate models were constructed for men and women. To examine the relation of antisocial personality disorders and major depression to treatment outcome, models were tested separately among men and women with age, race, antisocial personality disorder, and major depression as independent variables. To correct for the potential problem of increased type II error rate in the face of multiple tests, results were considered significant when the outcome was associated with the predictor at a type I error rate of p<0.02, based on a Bonferroni correction for the three outcomes in each family of tests and a single Type I error rate of p<0.05 (20) . Results were considered possibly significant when 0.02≤p<0.05.
Because the sample includes unequal proportions of men and women, all tables include presentation of the actual results according to gender, not just whether the results were statistically significant. Statistically nonsignificant results for the smaller group can then be inspected to determine whether they are of a similar size and direction as for the larger group. If results are of a similar absolute magnitude but not statistically significant for the smaller group, this may indicate that the sample size was inadequate to compare the groups, but if results are dissimilar in absolute magnitude, it is unlikely that sample size alone could explain the group differences. 
Results
Subjects' demographic characteristics are presented in Table 1 . The sample of 401 was diverse in that 61% were African American and 66% were men. The majority had graduated from high school, were unemployed, and had never married. Most had at least one child, and the mean age was 32.5 years (SD=6.5).
All subjects were dependent on at least one illicit substance according to sample selection criteria; however, the particular substance dependence patterns varied. The most common substance dependence was cocaine, followed by heroin, cannabis, other opiates, amphetamines, sedatives, and phencyclidine. Other illicit substances (hallucinogens and inhalants) were prevalent in less than 10% of the sample and were not considered further.
Alcohol dependence was the most common co-occurring psychiatric disorder with a prevalence of 63%. Also quite common were antisocial personality disorder, phobic disorder, major depression, dysthymia, and generalized anxiety disorder (Table 1) . Mania, schizophrenia, obsessive-compulsive disorder, anorexia, and bulimia were all prevalent in less than 10% and so were not included in predictive models. Any psychiatric disorder (defined as the presence of any comorbid condition other than alcohol dependence) was found in 74%; thus, as found by many authors, comorbidity was the rule rather than the exception. Figure 1 illustrates the impact of specific psychiatric disorders on 1-year drug treatment outcomes in patients with other lifetime psychiatric disorders in addition to lifetime drug dependence.
Impact of Psychiatric Disorders on Outcomes
For subjects with alcohol dependence, the mean number of illicit drugs used, mean number of dependence criteria met for any substance, and mean number of substances for which full dependence diagnostic criteria were met at follow-up were 1.6, 3.5, and 0.7, respectively, compared with for subjects without alcohol dependence, the mean number of illicit drugs used, mean number of dependence criteria met for any substance, and mean number of substances for which full dependence diagnostic criteria were met at follow-up were 1.5, 3.0, and 0.5, re- spectively. The difference in number of dependence diagnoses was possibly significant at p=0.02.
Antisocial personality disorder also influenced substance abuse outcomes in that the presence of antisocial personality disorder seemed to increase the chances of a worse outcome at 1-year follow-up. For subjects with antisocial personality disorder, the mean number of illicit drugs used, mean number of dependence criteria met for any substance, and mean number of substances for which full dependence diagnostic criteria were met at follow-up were 1.8, 3.7, and 0.7, respectively, compared with 1.4, 3.1, and 0.6, respectively, for subjects without antisocial personality disorder. The difference in number of illicit drugs used was possibly statistically significant (p=0.03). The differences in number of dependence criteria and diagnoses were not significant.
Phobias had a possible impact on substance abuse treatment outcomes in that subjects with phobias used fewer illicit substances at follow-up than subjects without phobias, but the difference was not statistically significant. For subjects with phobic disorders, the mean number of illicit drugs used, mean number of dependence criteria met for any substance, and mean number of substances for which full dependence criteria were met at 1-year follow-up were 1.4, 3.3, and 0.7, respectively, compared with 1.7, 3.4, and 0.6, respectively, for subjects without phobic disorders.
Major depression had the most consistent impact on substance outcomes at 1-year follow-up. For subjects with major depression, the mean number of illicit drugs used, mean number of dependence criteria met for any substance, and mean number of substances for which full dependence diagnostic criteria were met at 1-year follow-up were 2.0, 4.2, and 0.9, respectively, compared with 1.4, 3.1, and 0.6, respectively, for subjects without major depression. The differences were statistically significant or possibly significant for all three outcomes: illicit drugs used (p= 0.02), dependence criteria endorsed (p=0.01), and dependence diagnoses met (p=0.006).
Dysthymia had a minimal association with outcomes at 1-year follow-up. For subjects with dysthymia, the mean number of illicit drugs used, mean number of dependence criteria met for any substance, and mean number of substances for which full dependence diagnostic criteria were met at 1-year follow-up were 1.8, 4.3, and 0.8, respectively, compared with 1.6, 3.2, and 0.6, respectively, for subjects without dysthymia. None of the differences were statistically significant.
Similarly, generalized anxiety disorder had an association with a worse substance abuse treatment outcome at 1-year follow-up. For subjects with generalized anxiety disorder, the mean number of illicit drugs used, mean number of dependence criteria met for any substance, and mean number of substances for which full dependence diagnostic criteria were met at 1-year follow-up were 2.0, 4.0, and 0.9, respectively, compared with 1.5, 3.3, and 0.6, respectively, for subjects without generalized anxiety disorder. The difference in the number of dependence diagnoses was possibly statistically significant (p=0.04).
Gender and Outcomes
As shown in Table 2 , which presents results for "any psychiatric disorder," the number of comorbid psychiatric disorders and each separate psychiatric disorder were tested for association with drug treatment outcomes among men and women separately. All results were corrected for the effects of race and age by using regression modeling techniques. The beta statistics are presented, and the statistically significant (p<0.02) and possibly significant (p<0.05) values are marked. Differences between men and women were seen not only in the degree of statistical significance but also in the magnitude and (in some cases) the direction of the associations. Among men, major depression and the number of psychiatric disorders significantly predicted worse outcomes and antisocial personality disorder and generalized anxiety disorder were possibly associated with worse outcomes (Table 2) . Among women, absence of phobias predicted worse outcomes, but no other psychiatric diagnosis among women had a significant or possibly significant relationship to at follow-up, 2) number of DSM-III-R illicit drug dependence criteria met at follow-up, and 3) number of illicit drugs for which full DSM-III-R dependence diagnostic criteria were met at follow-up. *p<0.05. **p<0.02.
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Gender, Antisocial Personality, and Depression
To further explore the relationship of antisocial personality disorder and major depression to drug outcomes, regression models among men and women were tested. These included these two diagnoses and controlled for the effects of race and age. As seen in Table 3 , among men, both antisocial personality disorder and major depression were independently associated with illicit drug use and illicit dependence diagnoses, but no significant or possibly significant relationship of these predictors to outcomes was found among women.
Discussion
Our study confirms the impact of different comorbid psychiatric disorders on substance abuse treatment outcomes. The most common comorbid psychiatric disorders among drug abusers-alcohol dependence, antisocial personality disorder, depressive disorders, phobias, and generalized anxiety-were examined in this study, and several of these were found to have a significant impact on substance abuse treatment outcomes. The manner in which the disorders influenced drug abuse treatment outcomes, however, was different depending on the disorder and depending on the patient's gender. Men and women not only exhibited different patterns of psychiatric comorbidity, but their 1-year drug outcomes differed as well.
As demonstrated by Rounsaville et al. among alcoholics (21) , the presence of most psychiatric diagnoses is associated with worse outcomes. Rounsaville et al. showed that antisocial personality disorder was associated with worse outcomes in both men and women but depression was associated with a better outcome among women. Similarly, we found that the relationship of psychiatric disorder to outcomes was much stronger for men than women. When examining outcomes among men and women separately, we found a trend for worse outcomes when psychiatric disorders were present only among men. Even the one reverse association (where phobic disorder possibly predicted a better outcome) was apparent only among the women.
According to these results, it appears that drug abuse treatment outcomes at 1 year among men were more influenced by comorbid psychiatric disorders than those among women. In previous work (4), we demonstrated that depression and phobia were more prevalent among women who were dependent on illicit drugs. Now we have shown that women with these conditions do not have worse outcomes than drug-dependent women without them.
Unlike Rounsaville et al. (21) , who showed that co-occurring illicit drug dependence was associated with worse alcohol dependence treatment outcomes, we did not find a consistent association of co-occurring alcohol dependence with worse outcomes. We conclude that adding drug dependence to alcoholism may predict a worse outcome but adding alcoholism to drug dependence does not make a difference. Perhaps the outcomes for drug-dependent individuals are already so poor that the additional substance diagnosis makes no difference.
These findings may have implications for future approaches to drug dependence treatment in men with comorbid psychiatric disorders, particularly antisocial personality disorder and major depression. For example, would simultaneous management and treatment of comorbid psychiatric disorders, along with drug treatment, improve drug treatment outcomes at 1 year? Also, to what extent does the success of the treatment of comorbid psychiatric disorders affect drug abuse treatment outcomes, if at all?
Another interesting finding of this study was that women with phobias tended to report less drug use at follow-up. This raises questions about the relationship of phobic disorders to drug treatment outcomes among women. For example, could the presence of a phobic disorder in female subjects improve substance use treatment outcomes on the basis of temperament characteristics, such as harm avoidance (22) ? Also, would the successful treatment of phobic disorders in drug-abusing women impede or enhance the success of substance abuse treatment? Furthermore, what factors might contribute to the significant differences in findings between male and female subjects? These questions remain to be addressed by future work. (i.e., models include race, age, antisocial personality disorder and major depression). Outcome was measured in terms of 1) number of different illicit drugs used at follow-up, 2) number of DSM-III-R illicit drug dependence criteria met at follow-up, and 3) number of illicit drugs for which full DSM-III-R dependence diagnostic criteria were met at follow-up. *p<0.05. **p<0.02.
